Epigenetic regulation of chromatin structure is an essential molecular mechanism that contributes to the formation of synaptic plasticity and long-term memory (LTM). An important regulatory process of chromatin structure is acetylation and deacetylation of histone proteins. Inhibition of histone deacetylase (HDAC) increases acetylation of histone proteins and facilitate learning and memory. Nitric oxide (NO) signaling pathway has a role in synaptic plasticity, LTM and regulation of histone acetylation. We have previously shown that NO signaling pathway is required for contextual fear conditioning. The present study investigated the effects of systemic administration of the HDAC inhibitor sodium butyrate (NaB) on fear conditioning in neuronal nitric oxide synthase (nNOS) knockout (KO) and wild type (WT) mice. The effect of single administration of NaB on total H3 and H4 histone acetylation in hippocampus and amygdala was also investigated. A single administration of NaB prior to fear conditioning (a) rescued contextual fear conditioning of nNOS KO mice and (b) had long-term (weeks) facilitatory effect on the extinction of cued fear memory of WT mice. The facilitatory effect of NaB on extinction of cued fear memory of WT mice was confirmed in a study whereupon NaB was administered during extinction. Results suggest that (a) the rescue of contextual fear conditioning in nNOS KO mice is associated with NaB-induced increase in H3 histone acetylation and (b) the accelerated extinction of cued fear memory in WT mice is associated with NaB-induced increase in H4 histone acetylation. Hence, a single administration of HDAC inhibitor may rescue NO-dependent cognitive deficits and afford a long-term accelerating effect on extinction of fear memory of WT mice.
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Introduction
Fear conditioning is an associative learning paradigm which is used to investigate the formation of short-and long-term memory (STM and LTM). In rodents, fear conditioning occurs by pairing of an aversive unconditioned stimulus (US; footshock) with a neutral sensory cue within a discrete context. Following training and memory consolidation, the previously neutral stimulus acquires the properties of a conditioned stimulus (CS); reexposure to the CS elicits conditioned fear responses (e.g., freezing). The rodent stress hormone corticosterone has a role in the formation of LTM of fear (Kelley, Balda, Anderson, & Itzhak, 2009; Rodrigues, LeDoux, & Sapolsky, 2009 ); this model is considered analogous to the expression of the symptoms of posttraumatic stress disorder (PTSD) in humans (Mineka & Oehlberg, 2008) . Cognitive behavioral therapy (CBT) in conjunction with pharmacotherapies are necessary to ameliorate anxiety disorders and PTSD-like symptoms.
The neural pathways mediating contextual and cued fear conditioning have been extensively studied. Pharmacological and lesion studies suggest roles for the hippocampus and hippocampal longterm potentiation (LTP) in contextual fear conditioning (Ahi, Radulovic, & Spiess, 2004; Maren & Fanselow, 1995; Phillips & LeDoux, 1992) . For cued fear conditioning, direct thalamoamygdalar projections rapidly transmit sensory information regarding the CS and US to the basolateral amygdala, at which Hebbian LTP and LTM permit the development of conditioned response (Bauer, LeDoux, & Nader, 2001; Rogan, Stäubli, & LeDoux, 1997) .
Recently, we have shown the requirement of nitric oxide (NO) signaling pathway for the development of contextual fear conditioning. First, mice lacking the neuronal nitric oxide synthase (nNOS) gene had major deficits in the acquisition of contextual fear conditioning, while auditory-cued fear conditioning was only slightly impaired (Kelley et al., 2009) . Second, the nNOS inhibitor S-methyl-L-thiocitrulline (SMTC) dose-dependently reduced the development of contextual LTM of fear in wild type (WT) mice,
